The magnetic susceptibility apparatus used in this experiment is the Faraday method due to a torsion balance. Details of the apparatus have been described pn a previous ') As the standard sqmple we used Mohrs salts (X = 1.26~10-~cgkemu /mol at room temperature). Measurements of the susceptibilities were carried out under the condition of H = 12000 Gauss and 2 H.dH/dx = 12.6 5 0.5 (k-Gauss) /em. The alloys sample of about 3 g was put into the vacuum sealed quartz tube. This sample was kept at high temperatures for several hours before measurements.
The electrical resistivity apparatus used in this experiment is essentially the same as before.')
The liquid specimen is in the alumina crucible which is held by stainless steel rod. When the specimen is heated up to a required temperature, the The additional susceptibility of Ce, Pr RE solutes have been measured from the and ~d solutes is experimentally written by melting point to about 1000 OC. Mattiessenfs rule is satisfied for dilute RE al-2 2 = n(gJpB J(J + 1)/3kT
loys. These experimental results give a where N is the number of magnetic ion per linear relationship between the residual -unit volume, J is total angular moment, gJ resistivity and concentration of RE sois Landefs factor, UB is Bohr magneton and lute. These values of residual resistiva is a temperature independent term which ities are 'yiven in 2.
will be discussed later.
Discussion
The effective magneton number P and conThe additional susceptibilities of liqstant parameter a were determined by eq. uid In and Sn with Gd, Dg and Er solutes
(1) as given in Table 1 . obey the Curie law. This means that the 
i d e t h e 5~~5~~ c l o s e d s h e l l and s a t i s f y t h e c o n d i t i o n (EJ -EJ,)>>kT where EJ i s
t h e e n e r g y l e v e l o f m u l t i p l e t . The 4f
e l e c t r o n s o f heavy RE s o l u t e s l o c a t e comp l e t e l y f a r from t h e c o n d u c t i o n e l e c t r o n s .
I n t h e c a s e o f l i g h t RE s o l u t e s , t h e exp e r i m e n t a l magneton numbers i n l i q u i d I n and Sn a r e s m a l l e r t h a n t h e c a l c u l a t e d v a l u e s o f t r i v a l e n t RE i o n u s i n g Hund's r u l e s . The c o n s t a n t p a r a m e t e r s a i n l i q u i d I n and Sn a r e c o n s i d e r a b l y l a r g e r t h a n t h e c l a c u l a t e d v a l u e s d e t e r m i n e d by a p p l i n g Van Vleck Theo r y . ') 1 t seems t h a t t h e c o n s t a n t p a r a m e t e r a o f each RE s o l u t e i n c r e a s e s w i t h i n c r e as i n g t h e v a l u e s o f kF o f h o s t n e t a l s . I n o r d e r t o e x p l a i n t h e s e f a c t s , we assume t h a t t h e i n c r e a s i n g o f a might b e r e l a t e d t o t h e enhancement of s -f mixing which i s caused by t h e i n c r e a s i n g Fermi e n e r g y o f h o s t met a l s . De Wijn e t a~.~) have shown t h a t i n g e n e r a l t h e e f f e c t i v e exchange i n t e g r a l var i e s w i t h t h e Fermi wave nun?ber k F .
The a d d i t i o n a l s u s c e p t i b i l i t y o f Sm sol u t e i s e x p l a i n e d by t a k i n g i n t o account t h e e x c i t e d s t a t e s . I t s t e m p e r a t u r e dependence i s c a l c u l a t e d from t h e r n u l t i p l e t of t h e e x c i t e d l e v e l .

The e l e c t r i c a l r e s i s t i v i t y o f d i l u t e RE a l l o y s i s w r i t t e n by where Ro i s t h e l a t t i c e r e s i s t i v i t y o f t h e h o s t m e t a l , Ra i s t h e r e s i s t i v i t y due t o t h e i m p u r i t y p o t e n t i a l and Rm i s t h a t due t o s p i n s c a t t e r i n g . The e x p r e s s i o n o f Rm h a s been g i v e n by d e Gennes a s 7 where D(EF) i s t h e d e n s i t y o f s t a t e s a t t h e
Fermi l e v e l , n i s t h e e l e c t r o n number p e r u n i t volume and J e x i s t h e e f f e c t i v e exchange e n e r g y . The e l e c t r i c a l r e s i s t i v i t y of p u r e RE m e t a l s i s e x p l a i n e d from t h i s t e r m a t low t e m p e r a t u r e s . The c u r v e o f r e s i d u a l r e s i s t i v i t y of d i l u t e RE a l l o y s v s RE e l e m e n t s h a s a maximum a t Gd s o l u t e 3)
and
d-oes n o t a g r e e w i t h t h o s e of RE sol u t e s i n l i q u i d I n and Sn. T h e r e f o r e , i t seems t h a t t h e i m p u r i t y s c a t t e r i n g i s a major t e r m and t h e magnetic s c a t t e r i n s i s a minor t e r m i n t h e c a s e o f l i q u i d I n and
Sn w i t h RE s o l u t e s .
The i m p u r i t y p o t e n t i a l i n v o l v e s some e ff e c t s due t o t h e r e s o n a n c e s c a t t e r i n g , t h e r e d i s t r i b u t i o n of t h e c o n d u c t i o n e l e c t r o n s around t h e i m p u r i t y atom and t h e l a t t i c e d i s t o r t i o n a r o u n d i t . The u r l f i l l e d f -
s h e l l e x e r t s two i n f l u e n c e o f r e s o n a n c e
s c a t t e r i n g and l a t t i c e d i s t o r t i o n upon t h e r e s i d u a l r e s i s t i v i t y . Roughly s p e a k i n g , t h e r e s i d u a l r e s i s t i v i t i e s change smoothly from La t o Yb. S i n c e t h e r a d i i of RE i o n s chanqe smoothly from La t o Yb, t h e r e s i d ua l r e s i s t i v i t y due t o t h e l a t t i c e d i s t o r -
t i o n might be r e s u l t e d from t h e l a n t h a n i d e c o n t r a c t i o n o f u n f i l l e d t -s h e l l .
On t h e o t h e r hand, D u t h i e and P e t t i f o r
showed t h e c u r v e s of Ngd a s a f u n c t i o n of volume f o r b o t h La and LU. 8, From t h e r es u l t s a t e q u i l i b r i u m , La h a s a p p r o x i m a t e l y 0 . 6 d e l e c t r o n s more t h a n Lu. ~h t h e r o 6 t e t . a.
i n d i c a t e t h a t t h e e l e c t r i c a l r e s i s t i v i t y o f RE m e t a l s i s due t o t h e
r e s o n a n c e s c a t t e r i n g by t h e 5d and n o t t h e 4f s t a t e s . According t o t h e a n a l y s i s of w i t h t h e l a n t h a n i d e c o n t r a c t i o n o f RE i o n s .
T h e r e f o r e , we d i s c u s s t h e e f f e c t i v e number o f N on t h e b a s i s of t h e r e s u l t s o f r e5d s i d u a l r e s i s t i v i t y . W e assume t h a t t h e p h a s e s h i f t q O and q , a r e l i t t l e change i n s u c h a d i l u t e a l l o y a s c o n c e r n i n g w i t h t h a t o f h o s t m e t a l and t h a t o n l y q 2 s h o u l d be a n a d d i t i o n a l t e r m t o t h e r e s i s t i v i t y . The r e s i d u a l r e s i s t i v i t y o f 5d r e s o n a n c e i s g i v e n by where nA i s t h e number o f c o n d u c t i o n e l e ct r o n s p e r s o l v e n t atom. Usinp F r i e d e l sum r u l e , t h e p h a s e s h i f t n 2 i s g i v e n by where N5d i s t h e n'umber o f l o c a l i z e d 5d
e l e c t r o n s . According t o t h e e x p e r i m e n t a l r e s u l t s , t h e e f f e c t i v e number o f Ngd i s c a l c u l a t e d from e q s . ( 4 ) and ( 5 ) a s g i v e n i n T a b l e 2. These v a l u e s i n c r e a s e gradua l l y from La t o Nd, peak a t Nd and d e c r e a s e g r a d u a l l y from Nd t o Yb.
I n t h e c a s e o f RE s o l u t e s , t h e l a r g e v a lu e s o f Y5d m i s h t be r e l a t e d t o t h e s -f m i x i n g betweeri 4 f and c o n d u c t i o n e l e c t r o n s .
T h e r e f o r e , t h e a d d i t i o n a l s u s c e p t i b i l i t y dev i a t e s from t h e C u r i e law. The 4 f e l e c t r o n s of l i g h t RE s o l u t e s i n t e r a c t c o n s i d e r a b l y w i t h f r e e e l e c t r o n s , s o t h a t t h e r e s i d u a l r e s i s t i v i t y ~i v e s r i s e to. a l a r g e v a l u e s . 
